The objective of this exploratory study was to identify patient-related predictors of communication preferences in patients with chronic low back pain for various dimensions of patient-physician communication (patient participation and orientation, effective and open communication, emotionally supportive communication, communication about personal circumstances). Methods: Eleven rehabilitation centers from various parts of Germany participated in collection of data between 2009 and 2011. A total of 701 patients with chronic low back pain were surveyed at the start of rehabilitation. The patient questionnaire captured communication preferences, pain impact, pain intensity, and psychologic variables (fear avoidance beliefs, illness coherence, control beliefs, communication self-efficacy, and personality characteristics). The rehabilitation physicians filled out a documentation sheet containing information on diagnosis, inability to work, duration of the illness, and comorbidity at the beginning and end of rehabilitation. Hierarchical regression analyses were performed. Results: On average, effective, open, and patient-centered communication was very important for patients with back pain, emotionally supportive communication was important, and communication about personal circumstances was somewhat important. The variance in communication preferences explained by the predictors studied here was 8%-19%. Older patients showed a lower preference for patient-centered and open communication, but a higher preference for communication about personal circumstances. Patients with psychologic risk factors (eg, fear avoidance beliefs), extroverted patients, and patients with high self-efficacy in patient-physician interaction generally had higher expectations of the physician's communicative behavior. Conclusion: Providers should take into consideration the fact that patients with back pain have a strong need for effective, open, and patient-centered communication. A flexible approach to communication needs appears to be especially important for communication about emotional and personal circumstances, because the patients differ most clearly in this respect. Personal characteristics provided only initial clues to possible preferences; for more precision, an individual assessment (by means of questionnaires or discussion) is needed.
Introduction
In the treatment of chronically ill patients, which is marked by a long treatment period, a biopsychosocial disease model, promotion of self-management competency and health behavior, and good communication between patient and provider is important for promoting successful treatment. [1] [2] [3] For patients with chronic low back pain (CLBP), patient-provider communication is particularly relevant, as pain must The patient's communication-related preferences are among the factors that decide which provider behavior is assessed as positive or negative; these are moderators of the relationship between provider communication behavior and desired endpoints, such as adherence, satisfaction with treatment, and health behavior. 14 Studies that explicitly analyze the congruence between patient and provider come to the rather uniform conclusion that congruence is associated with positive effects. Jahng et al 15 found that patient outcomes (patient satisfaction, patient adherence, patient health perception) tend to be more positive when patients and their doctors share similar beliefs about patient participation. Cvengros et al 16 came to similar conclusions regarding the congruence between patient preferences of clinical encounters and reports of analogous dimensions of provider behavior. Street et al 17 reported that the physician-patient relationship is strengthened when patients see themselves as similar to their physicians in terms of their personal beliefs, values, and communication. They examined ratings of trust, satisfaction, and intention to adhere as outcomes.
There has thus been a call to focus research more on the aspect of "patient-physician fit" 18 and to train the provider to react flexibly to the patient's communication needs. Rodin et al 19 recommend that providers individualize their communication style, given that patients' communication preferences often differ. Other reviews and primary studies with large numbers of cases have had comparable results. [20] [21] [22] One fundamental prerequisite for individualizing the communication style is that the provider must be aware of the patient's communication preferences. However, providers are generally unable to estimate the patient's preferences and opinions correctly according to their clinical impression. Hall et al 23 examined primary care physicians' awareness of their patients' opinions of the quality of communication and found no relationship between patients' perceptions and physicians' perceptions. Sobo 24 found that two thirds of nurses misjudged parents' communication preferences. This is presumably attributable to the fact that it is not easy to identify the patient's communication preferences by simply observing their communication behavior, as Hudak et al 25 show. Consequently, either assessment instruments (eg, patient questionnaires [26] [27] [28] ) should be used for measuring communication preferences or the patient should be asked directly during the discussion about his/her expectations. Both methods are time-consuming and could be made easier by knowledge of possible patient-related predictors (eg, sex, age) of communication preferences. For example, if it were known that elderly persons particularly value emotionally supportive communication, special sensitivity to emotional communication could be shown for this patient group and patients could be asked specifically about their preferences for this aspect.
Irrespective of the practical relevance, knowledge of patient-related factors that influence communication preferences is also relevant from the perspective of basic research, because little is known about how communication preferences are formed and how they relate to other psychologic characteristics of the patient. A summary of existing research results reveals quite consistent results regarding preference for a participatory communication style: persons who want to be involved in treatment planning and therapy decisions tend to be young, educated, and female. [29] [30] [31] [32] However, the percentage of variance in communication preferences that is explained by patient-related predictors is generally quite low (eg, 14% in Garfield et al 
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Predictors of communication preferences medical practices or oncology units have often been surveyed. The objective of this exploratory study was to identify patient-related predictors of communication preferences for CLBP patients and for various dimensions of patient-provider communication. In order to determine the influence of these patient-related predictors as completely as possible, medical variables (eg, chronification), pain impact variables (eg, pain intensity, disability), and psychologic variables (eg, extraversion, self-efficacy) were taken into consideration, along with sociodemographic variables. Our study is a continuation of previous investigations undertaken while designing a new questionnaire about communication preferences 26 and analyzing the match between patient communication preferences and physician communication behavior. 36 Our hypothesis is practically relevant because understanding significant patient-related predictors of communication preferences would enable us to predict patients' expectations. If predictors were readily observable (ie, age, sex) or easy to assess (ie, pain intensity, chronification), providers could make an initial judgment as to a patient's probable communication preferences without much difficulty, and adapt their communicative behavior accordingly. This would, however, require that the predictors explain a substantial amount of variance. Our hypothesis is also relevant to research on patient-centeredness, because hypotheses regarding how preferences are constructed can be derived from knowledge about the predictors of patient communication preferences. The development of patient preferences is an important research field that may well attract more attention in the future.
37

Materials and methods sample and design
The study was approved by the ethics committee at University Freiburg (approval number 62/08). Eleven rehabilitation centers from various parts of Germany participated in the collection of data between 2009 and 2011. This is an ad hoc sample of centers that expressed interest in this research subject. Patients with chronic low back pain were surveyed. The criterion for inclusion in our study was chronic low back pain for at least 6 months. We informed the centers that the study patients should have been diagnosed according to the International Classification of Diseases (ICD) categories M47.1-M47.9, M48.1, M48.2, M48.8, M48.9, M51.0-M51.9, M53.8, M53.9, M54.1, M54.3, M54.4, M54.5, M54.8, M54.9, and F45.4. The patient questionnaires were given only to patients who were able and willing to complete the questionnaires (informed consent). Patients with specific low back pain due to tumors or inflammatory disease were not included.
At the beginning of rehabilitation (ie, within the first 3 days of what is generally a 3-week rehabilitation program), the patients were asked to fill out the questionnaires. They were asked to do this on their own, in their room or in the lounge. The rehabilitation physicians filled out a documentation sheet at the beginning and end of rehabilitation (usually after the patient's examinations on admission and discharge). The documentation sheet contained information concerning diagnosis, inability to work, duration of illness, and comorbidity. We applied these data as sociodemographic or medical predictors of communication preferences (see following section).
instruments Sociodemographic patient characteristics (age, sex, regular partner, highest level of education completed, employment, income, inability to work) were recorded using patient or physician information. Medical variables considered were duration of the illness, treatment motivation assessed by the physician on a 6-point rating scale where 1 indicates no motivation and 6 indicates very high motivation, and comorbidity (measured using a rehabilitation-specific comorbidity score). 38 To assess pain impact, pain intensity (visual analog scale, range 0-100), and disability (Oswestry Disability Index [ODI], German version) 39 were measured. Additionally, various psychologic variables were measured that are assumed to have an effect on the patient's communication preferences, ie, the personality characteristics of warmth and gregariousness (measured using the facet scales of the same name in the NEO Personality Inventory, German version), 40 fear avoidance beliefs (Fear Avoidance Beliefs Questionnaire, German version), 41 illness coherence (Illness Coherence scale IPQ-COH of the Revised Illness Perception Questionnaire, 42 German version, 43 reliability in our sample Cronbach's alpha =0.83), and the Control Beliefs Concerning Illness and Health questionnaire. 44 The latter is a widely used instrument in Germany and measures the general health-related locus of control. The three scales, each of which includes seven items, measure internal locus of control (reliability in our sample Cronbach's alpha =0.83), social external locus of control (Cronbach's alpha =0.68), and fatalistic external locus of control (Cronbach's alpha =0.79).
Further, a German version of the Perceived Efficacy in Patient-Physician Interactions 45 was used. This instrument measures patients' self-efficacy in obtaining medical information and attention to their medical concerns from physicians (reliability in our sample Cronbach's alpha =0.91). give you encouragement during talks" and "always be optimistic and upbeat during talks with you"). The communication about personal circumstances scale (five items) measures preferences regarding a personal communication style that also includes private aspects (eg, "occasionally talk to you about private matters" and "sometimes talk with you about things that have nothing to do with your illness"). The KOPRA questionnaire, depending on instructions, can be applied to different occupational groups. In our study, the patients were asked to apply it to communication preferences with respect to the physician in the pending rehabilitation.
Patient Preference and
Analyses
Hierarchical regression analyses were performed, in which all sociodemographic variables listed in the Instruments section were included first. In the second block, all medical variables listed in the Instruments section were added, and in the third block pain impact variables were added. Finally, in the fourth block, the psychologic characteristics were included. Since we conduct regression analyses with a large number of predictors, multiple imputation 46 was used. Five imputed data sets were created using NORM software 47 according to the recommendations of Rubin. 48 The relevant parameters were combined according to the rules presented by Rubin. 48 A stepwise method of variable inclusion (probability for inclusion =0.05, probability of removing a variable from the regression equation =0.10) was employed. The predictors that were included in the model in at least two of the five imputed data sets were considered as potentially relevant predictors. With this restriction, more sparse models could be specified and problems of multicollinearity avoided. A separate model was specified for each of the four KOPRA scales. Finally, the regression models that consisted only of potentially relevant predictors were again applied to all five imputed sets. Here again, hierarchical regression analyses were computed, but now using the forced entry method of variable inclusion, making the results in the five imputed data sets directly comparable. For the diagnosis of multicollinearity, the variance inflation factor was calculated. Values over 5 can be considered as an indication of multicollinearity. 49 Statistical analyses were performed using Statistical Package for the Social Sciences version 19 software (IBM Corporation, Armonk, NY, USA).
49
Results
A total of 1039 patients were asked to participate, and 701 agreed. The percentage of patients who did not fill out the questionnaire (decliners) was 32.5%. The most important reason for noninclusion was refusal to participate (n=210), followed by language problems (n=54) and cognitive or physical limitations (n=22). No reason for noninclusion was reported for 52 of the patients. According to the patients, the average amount of time they needed to fill out the questionnaire was 49 ± 33 minutes. Table 1 provides information on the patients in the study.
The results of the regression analyses are shown in Table 2 . In order to be able to interpret the results bet- 
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Predictors of communication preferences ter, Table 3 presents the bivariate correlations between  predictors and communication preferences and Table 4 presents the intercorrelations among the significant predictors. Multicollinearity was low in the regression analyses; the variance inflation factor value was always under 2.0 and usually ranged between 1.1 and 1.3. The explanation of variance by sociodemographic variables alone was low, and depending on the scale, ranged between 0.8% and 3.2% (see Table 2 ). The only significant predictor was age. Older CLBP patients had less preference for a patient-centered, participatory communication style and preferred open and clear communication. However, for them, communication about personal circumstances was more important than for younger patients. This age effect, as the rather low explanation of variance shows, was not very large. Table 5 shows the effect by presenting the KOPRA scale values for three different age groups. The medical predictors were not significant. However, impact of pain led to an increase in explained variance from 1.7% to 2.7%. Greater intensity of pain was associated with more pronounced communication needs on all scales.
The psychologic variables, which were not included until the last step, led to the greatest increase in variance, which was between 3.9% and 16.0%. More pronounced fear avoidance beliefs and an external locus of control were associated with more pronounced communication needs on many scales. As can be expected, all areas of communication (except patient-centered communication) were more important for patients who had higher values for warmth as a personality characteristic. Unexpectedly, gregariousness was negatively associated with the preference for emotionally supportive communication. However, this relationship was just barely significant. Perceived efficacy in patient-physician interaction was the one predictor that was most consistently related to all areas of communication. As expected, persons with greater communication self-efficacy also had higher expectations of patient-physician communication. Overall, between 8.2% and 18.6% of the variance in communication preferences was explained. The most variance was explained for the preference for a patient-centered communication style and the least for the preference for communication about personal circumstances. In line with the low explained variance are the low bivariate correlations between predictors and communication preferences (Table 3 ). The maximum correlation was r=0.183. It is surprising that disability as measured by the ODI was (in contrast with pain intensity) negatively associated with the emotionally supportive communication scale, although disability and pain intensity correlated highly positively (r=0.658, see Table 4 ). We interpret this phenomenon as a suppression effect. 50 According to Conger, 51 a suppressor variable is a variable "which increases the predictive validity of another variable (or set of variables) by its inclusion in a regression equation". We tested this and were able to show that this condition for the ODI variable regarding pain intensity is fulfilled in prediction of the emotionally supportive communication KOPRA scale. The regression weight of pain intensity is clearly lower and loses its significance when the ODI variable is taken out of the model. Further, the unexpected significance of the ODI variables disappears when pain intensity is taken out of the model (see Table 3 , which shows no bivariate correlation in the unexpected direction for the ODI variable with respect to the emotionally supportive communication scale). Therefore, it can be assumed that greater disability, mediated by pain, contributes to greater communication needs in the emotional area. Simultaneously, disability adjusted for pain intensity is associated with a lower preference for emotionally supportive communication.
The effect of gregariousness was also unexpected, given that this characteristic, despite a high positive correlation with warmth (r=0.594, see Table 4 ), was associated with emotionally supportive communication in the opposite direction from warmth. Here again, there is evidence of a suppressor effect. The regression weight of warmth was lower when gregariousness was taken out of the model. Further, the unexpected significance of gregariousness disappears when warmth was taken out of the model (see Table 3 , which shows no bivariate correlation in the unexpected direction for gregariousness).
Discussion
The characteristics that can be observed through direct contact or are documented in the patient file such as sociodemographic variables, chronification, and comorbidity, contributed only slightly to predictability, forcing the physician to specifically identify communication preferences when wanting to take the individual expectations of the CLBP patient into consideration. However, age offers a certain orientation; older patients tended to prefer communication about communication as being less important. Younger patients assigning more importance to the physician's participatory communication style has also been reported in other studies 10, 30, 31, 33 and reviews. 52 It appears that some older patients still have a perception of the physician-patient relationship as being paternalistic and prefer a physician whose clear instructions convey the impression of competence (see Swenson et al, 53 who studied the reasons for preferring the traditional communication style in a qualitative study). However, in our sample, the effect of age was small. Even older patients showed a clear preference for the participatory communication style, as demonstrated by the fact that their mean value on the patient participation scale was the second highest of all KOPRA scale means (Table 5 ).
In contrast with some existing studies, [29] [30] [31] we found no effect of sex. However, the existing studies are not directly comparable with our study, because no homogeneous sample of CLBP patients was examined in the existing literature on predictors of communication preferences. With respect to education and sociodemographic status, other authors have found a correlation with the preference for a participatory communication style 10, 32, 33 ,54 that we could not find in CLBP patients. Also, in contrast with other studies coming to the conclusion that patients who are more seriously ill tend to delegate more responsibility to the physician (see Ende et al 55 ), in our study, higher pain intensity was associated with greater expectations of patient participation, but also with greater expectations in other areas of communication.
Psychologic factors that influence communication preferences have rarely been studied. In a sample of the normal population, Hashimoto and Fukuhara 56 found that, even after adjusting sociodemographic variables, an internal locus of control is associated with preference for a participatory communication style. Again, we obtained different results for CLBP patients; in our data, an external locus of control (and participatory communication) was generally associated with higher expectations of the physician's communication behavior. More pronounced fear avoidance beliefs were also a predictor that patients more clearly wanted the behavior measured in the KOPRA questionnaire. In summary, it can be stated that psychologic factors representing risk factors for chronification and lower treatment effects for CLBP patients (see Woby et al 57 for external locus of control, and Werneke et al 58 and Keeley et al 59 for fear avoidance beliefs) also lead to more pronounced expectations of the physician's communicative behavior. A differential effect with differences depending on the area of communication (as proven for age) was not seen here. In addition to the psychologic risk factors of external locus of control and fear avoidance beliefs, the effect of extraversion and self-efficacy in patient-physician interaction was analyzed. As expected, the personality trait of warmth was associated with higher expectations of the physician's communicative behavior, perhaps because the people with high values on the warmth dimension generally value communication and interpersonal contact more highly.
Self-eff icacy in patient-physician interaction was always associated with higher expectations of communicative behavior on the part of physicians, without showing great differences between the various areas of communication. We interpret this result as follows. Patients with back pain who have the confidence to ask questions of their physicians and make the most appointments with their physician also expect greater communicative behavior from their physician in all areas. On the other hand, patients who lack confidence when communicating with their physician and do not have great expectations of interaction generally rate the physician's communicative behavior as not so important.
The total explanation of variance in communication preferences by the predictors examined here was not particularly high at 8%-19%, and was of the same magnitude as that reached by studies in other groups of chronically ill patients. 33, 56 Since we considered many patient characteristics, it can be assumed that the communication preferences of CLBP patients depend to a great extent on the context of care. This has also been reported for other illnesses in several studies. 11, 15 For example, Vogel et al 60 found that, for breast cancer patients, preference regarding a participatory communication style remained stable over 6 months in only 50% of those surveyed.
The fact that our study of CLBP patients regarding the predictors of communication preferences frequently reached conclusions different from those of existing studies for other diagnoses indicates that there are specific influencing factors and that the results obtained from other patient groups cannot necessarily be transferred to pain patients.
The strengths of our study are that we examined a relatively large sample of CLBP patients, defined communication preferences very broadly, and tested many potential predictors of communication preferences in parallel. However, there are several limitations. We did not take context factors (eg, physician sex, previous experience with providers) into account and had a relatively high nonresponder rate of 32.5%. Since we have no detailed information on the nonresponders, it is impossible to estimate what bias this may have caused. Treatment motivation was measured only by the physician and not by the patient.
In addition, it should be noted that we considered only physicians as providers, although many professions are involved in the multidisciplinary treatment of patients with pain. The results presented here can thus be considered valid only for physicians. Finally, despite the many variables measured, some potential influencing factors were not taken into consideration. Psychologic variables omitted include depression 61 and catastrophizing. 62 With regard to medical variables, we included no other characteristics of physical pathology aside from pain intensity, comorbidity, and duration of disease. However, there are studies showing that physical pathology has no predictive power after pain intensity has been considered, because its influence is mediated by pain intensity.
